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Abstract 
In this paper I estimate long run local employment multipliers for Norway and compare the 
estimates with similar estimates obtained for Sweden and the United States. Using matched 
employer-employee and education register data ranging from 1996 to 2010, I find empirical 
evidence of statistically significant multipliers in Norway within the time period. More 
specifically, I show that when a local economy manages to generate new jobs in its traded 
sector, additional jobs are created in the local non-traded sector in the long run. This 
employment multiplier effect is presumably due to an increase in demand for non-traded 
goods, driven by the expansion of the local traded sector. 
 
The estimates for Norway indicate that the magnitude of the average multiplier depends 
substantially on the type of jobs initially created in the local traded sector. In particular, the 
estimates suggest that the multiplier is roughly three times larger when the initial jobs 
generated in the traded sector require some tertiary education. An additional job in the local 
traded sector that requires tertiary education is estimated to generate roughly 2,5 jobs in the 
local non-traded sector on average, in the long run. This finding is in line with what has 
previously been found in Sweden and the United states, and possible explanations include 
average wage differences between workers with different degrees of education, differences in 
relative preferences for non-tradable goods and differences with respect to worker mobility. 
 
Comparing estimates of the employment multipliers across the respective countries suggests 
that the average general multiplier is larger in the United States than in Sweden and Norway. 
However, an interesting finding is that the relative difference between the multiplier 
associated with tertiary education and the general multiplier is larger in the Scandinavian 
countries. The latter finding arguably implies that the type of jobs initially created in the local 
traded sector is of relatively greater importance in Norway and Sweden than in the United 
States. It also suggests that the difference between the skill-specific and general multiplier is 
not driven exclusively by income differences between workers with higher and lower levels 
of education, since the net income distribution in Scandinavia is more compressed than in the 
United States. Due to the nature of the data at hand, I am unable to isolate the driving forces 
behind the difference in the skill-specific and general multiplier. Further research is needed 
on this point.   
 
!! VII!
Both the national and local governments in Norway routinely take measures and implement 
policies that aim at promoting employment and economic growth in general, using significant 
financial resources in the process. The estimates of the Norwegian employment multipliers 
should therefore be of interest. In essence, estimates of this kind can help policymakers to 
form reasonable expectations with respect to the ultimate effect of employment policies, and 
choose policies that are both cost efficient and likely to have the greatest effect. Viewed in 
isolation, the estimates obtained in this paper suggests that local economies should aim at 
creating jobs that require higher levels of human capital.  
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1 Introduction 
 
 
A national economy can be divided into a number of local competitive economies.  Local 
economies consist of industries with firms that produce goods and services that are either tradable 
or non-tradable on the national or international market. Firms that produce goods primarily for 
export purposes, such as software products, timber or salmon, are part of the local traded sector. 
These firms are exposed to national or international competition, and long run1 prices on tradable 
goods are hence determined by national or international developments in supply and demand. 
Consequently, producers of tradable goods are price takers in the market, and prices on tradable 
goods do not reflect local economic conditions per se. The local non-traded sector, on the other 
hand, consists of firms that produce goods and services that are sold locally and are unfit for 
export. Examples of such goods are healthcare services, haircuts and restaurant meals. 
Competition between firms within this sector is restricted to the local economy, which suggests 
that long run prices on non-tradable goods reflect local economic conditions.  
 
The local employment level in the two sectors is not independent of each other, but rather highly 
interconnected. When new jobs are created in the local traded sector, aggregated local revenue 
increases. The proportion of the additional revenue spent on non-tradable goods yields an increase 
in local demand and, in turn, production of non-tradable goods. This gives rise to the long run 
employment multiplier effect; whenever a local economy generates a new job in its traded sector, 
additional jobs are created the local non-traded sector. The multiplier effect is partially offset by 
general equilibrium effects induced by changes in local wages and prices, and depends crucially 
on the features that characterize local labor markets. 
 
In this paper I estimate long run multipliers for local economies in Norway and compare them 
with similar estimates obtained by Moretti (2010) and Moretti and Thulin (2013) for the United !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!1!The long run is a conceptual time period in which there are no fixed factors of production. Hence, there are no 
constraints that prevent firms from changing their production level by adjusting the capital stock, or entering or 
leaving an industry. Prices are completely flexible as to shifts in aggregate supply and demand, and there is full 
mobility of labor and capital between sectors in the economy. In economic literature, the long run usually refers to 
time periods that range over many years (Blanchard, 2010, pp. 27–28).!!In this paper, developments over 7 years are 
considered as long run developments.!!
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States and Sweden. To my current knowledge, these estimates are unique in that no one has 
obtained such estimates for Norway before. Using matched employer - employee and educational 
register data2 from 1996 to 2010, I quantify the change in the number of jobs in local economies 
non-traded sector following an exogenous increase in the number of jobs in the local traded 
sector, allowing for endogenous reallocation of factors and adjustment of local prices. More 
specifically, I undertake to types of regressions. First I estimate a general average employment 
multiplier based on the tradable sector as a whole. Second, I estimate a skill-specific employment 
multiplier in which I quantify the effect on employment in the local non-traded sector following 
an exogenous increase in local demand for high skilled labor in the traded sector. On the outset, 
differentiating between a general and skill-specific multiplier seems reasonable. In particular, the 
estimates of the multiplier obtained for United States and Sweden suggest that the multiplier´s 
magnitude depends crucially on the type of jobs initially created in the traded sector, presumably 
due to average wage differences across professions. For instance, Moretti (2010) finds that the 
United States employment multiplier is close to two times larger when the new jobs created in the 
traded sector require higher levels of human capital. The skill-specific estimate of the multiplier 
obtained for Sweden is roughly six times larger than the estimate of the country´s general average 
multiplier (Moretti and Thulin 2013). Their industry-specific estimates also suggest that high-tech 
industries have larger multipliers. 
 
Other scholars have also estimated local employment multipliers, though not of the exact same 
nature. Jofre-Monseny et al. (2014) estimates the causal effect of increased local employment in 
the public sector in Spain on employment in the local private sector. They find that an increase in 
local public employment crowds-in local non-tradable jobs and crowds-out local tradable jobs in 
the long run. Faggio & Overman (2014) estimates the same relationship for England within a four 
year time period, reaching from 2003 to 2007. Interestingly enough, they find that increased local 
public employment changes the composition of the local private sector, but has no significant 
effect on overall local employment. Black et al. (2005) studies the coal boom that occurred in 
Kentucky, Ohio, Pennsylvania and West Virginia in 1970 and corresponding bust that occurred in 
the 1980s. They uncover relatively small multiplier effects yielding from additional jobs in the !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
2 This Master-Thesis is related to the research project “Convergence or segregation? Regional imbalance and labour 
market flows” financed by The Norwegian Research Council (grant 217264/H20).  The data has been provided and 
facilitated by the researchers at Institute for social research, Marianne Røed and Pål Schøne, who are connected to the 
project. 
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mining industry during the boom. An additional mining job during the boom generated 0,17 jobs 
on average in the non-tradable sector. An interesting finding in the study is that the multipliers 
magnitude depends on the direction of the shock; a loss of a mining job caused an average decline 
of 0,34 jobs in the local non-traded sector. Carrington (1996) focuses on the short run. His case 
study of the construction of the Trans-Alaskan Pipeline System suggests that the construction had 
a significant positive effect on employment in other non-tradable industries in Alaska.  
  
Arguably, one would expect the general characteristics of the national economy, the labor force 
and the features that characterize local labor markets to implicitly manifest themselves in the 
magnitude of the long run employment multiplier. In this respect, labor market policies, consumer 
preferences, the degree of labor productivity and intensity in non-tradable industries, the net 
income distribution, workers degree of mobility and the characteristics of local housing markets 
are factors of importance. These factors vary within countries over time, and tend to differ in 
somewhat different degree between countries. It therefore seems plausible to expect multipliers of 
different magnitudes in Norway, Sweden and the United States within a given time period, and 
that country differences with respect to the multiplier change over time. 
 
A comparison of multiplier magnitudes across the respective countries can, at least to some 
extent, attribute to greater knowledge of how Norwegian local labor markets work in general, how 
they differ, and in which aspects they are similar to other countries local labor markets. Both the 
national and local governments in Norway routinely implement policies that seek to promote local 
employment and economic growth in general, using significant financial resources in the process. 
In this respect, the estimates of the long run multipliers can be of guidance, and should be of 
interest to Norwegian policy markers who seek to promote employment in a cost effective 
manner. In essence, estimates of this kind can help policy makers to form more realistic 
expectations with respect to the ultimate effect of policies that aim to increase local employment, 
and to choose the policies that are likely to yield the greatest effect.  
 
The remainder of this paper is organized as follows. In chapter two I present a simple conceptual 
framework that seeks to clarify the economic mechanism that yields the employment multiplier 
and identify the factors that, at least from a theoretical perspective, should affect its magnitude. 
The framework is based on Moretti (2011) and Moretti & Thulin (2013). In chapter three I present 
the data and describe how industries and workers are classified and allocated with respect to 
sectors, local labor markets and skill levels. In chapter four I present the econometric 
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specifications used to estimate the employment multipliers and argue why an instrumental shift-
share variable is needed to obtain consistent estimates. Descriptive statistics from the Norwegian 
data is presented and compared with corresponding statistics for Sweden and the United States in 
chapter five. In chapter six I highlight relevant country differences with respect to labor market 
policies and discuss how policy differences are likely to affect labor mobility and hence the 
respective countries multipliers. The regression results are presented in chapter seven 
accompanied by a general discussion. Chapter eight summaries and concludes.  
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2 Conceptual framework 
  
In this chapter I present a simple theoretical framework that aims at identifying the underlying 
structural parameters that determine the employment multipliers sign and magnitudes in the long 
run3. The framework is based on Moretti (2011) and Moretti & Thulin (2013).  
 
2.1 Assumptions 
Assume that the national economy can be dived into a given number of competitive local 
economies where tradable and non-tradable goods are produced. Non-tradable goods and services 
are, both from a practical and economical point of view, unfit for export. Examples of such goods 
can be restaurant meals or services such as personal training and haircuts. Since non-tradable 
goods only are consumed locally, competition between firms in the non-traded sector is restricted 
to the local economy. Consequently, long run prices on non-tradable goods reflect local economic 
conditions. The market for and consumption of tradable goods, on the other hand, is not bounded 
to the local economy in which they are produced. Tradable goods, like software products or coffee 
machines, can be exported, and firms that produce tradable goods are hence exposed to national or 
even international competition. Due to the extent of this competition, any single producer of a 
tradable good does not have the sufficient degree of market influence to affect the market price. 
Long run price developments yield from national or international developments in aggregated 
supply and demand, so these prices do not reflect local economic conditions per se. Producers of 
tradable goods therefor behave as price takers in the market place, and prices on tradable goods 
are hence considered fixed from the local producers point of view.  
 
2.1.1 Firms 
In the long run, firms are assumed to settle in the local economy where they maximize profits. A 
producer of a tradable good can therefore relocate from one local economy to another if for 
example local wages or rents become too high.  Standard long run assumptions are made with 
respect to production functions; labor and capital are used as inputs in the production process and 
the law of diminishing marginal returns is assumed to hold. For simplicity, assume that capital !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
3 A simplified mathematical version of the conceptual framework is provided in appendix 2. The model highlights 
how offsetting equilibrium effects affect the allocation of workers, local wages and housing costs following a local 
increase in labor demand.   
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inputs are sold on the international market, so the price on capital inputs are considered fixed. 
Labor is assumed to be perfectly mobile between sectors within local economies. The assumption 
is arguably appropriate in the long run and implies that local wages are equalized with the value 
of the marginal product of labor within local economies. In essence, local wages reflect the 
productivity of local workers.  
 
2.1.2 Workers 
Workers provide one unit of labor, consume one unit of housing and are considered either skilled 
or unskilled. The marginal product of a skilled worker is assumed to be higher than that of an 
unskilled worker for any given level of production. Combined with the assumption that workers 
are paid the value of their marginal product, this implies that skilled workers receive higher wages 
than unskilled workers. All workers settle in the local economy that maximizes their utility. I 
assume that workers indirect utility increases with local wages net of housing cost (real wages), 
amenities and that they have personal tastes for location. The latter factor is meant to capture 
workers degree of emotional attachment to a given local economy. Indeed, being born, having 
family or friends in a given local economy might make the local economy more attractive to a 
worker irrespective of local real wages and amenities.  
 
Within this conceptual framework, personal tastes for location affect the degree of worker´s 
mobility, which, in turn, exclusively determines the elasticity of local labor supply. If workers are 
strongly emotionally attached to a given location, they are less willing to arbitrage away 
differences in real wages and amenities between local labor markets. In such a case, worker 
mobility is low and the elasticity of local labor supply is small. In the opposite case, where 
workers are less emotionally attached to any local economy, workers are relatively mobile and 
hence the elasticity is larger. The intuition is straightforward; ceteris paribus, a one percent 
increase in local wages should attract more workers to the local economy when workers are more 
mobile, and workers are relatively more mobile when they are less emotionally attached to any 
given local economy. 
 
Two extreme cases are worth considering. If workers are infinitely emotionally attached to a 
given local economy, labor mobility is zero. In other words, workers do not respond to differences 
in real wages and amenities between local labor markets whatsoever. In such a case, any shift in 
local labor demand would only affect local wages, not local employment. It follows that the 
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employment multiplier is be zero. In the other extreme case, where workers only care about real 
wages and amenities, mobility is perfect across local labor markets and local labor supply is 
infinitely elastic. As a result, real wages net of amenities would be equalized across all local 
economies in the long run. None of the scenarios seem especially plausible in practice. Arguably, 
it is more realistic to assume that workers to some degree are more emotionally attached to some 
locations than others, but that they are willing to relocate if differences in real wages and 
amenities between local economies become large enough.  Hence I assume that local labor supply 
increases with local wages, but not infinitely. Imposing this assumption suggests that a given 
worker prefers local economy a to local economy b if the sum of real wages, amenities in addition 
to his emotional valuation of local economy a, exceeds the equivalent sum for local economy b. 
Although somewhat parsimonious, the model captures main components that drive worker 
mobility, namely net wages, housing costs, amenities and personal taste for location.  
 
2.1.3 The housing market 
I assume that the elasticity of local housing supply is determined exogenously by local land law 
regulations and geographical conditions. The elasticity of housing supply will therefore be lower 
in local economies where these factors make it more difficult to produce new housing units. If the 
elasticity is zero, it is impossible to produce new housing units in the local economy. In such an 
extreme case, additional demand for local housing units would only affect housing prices.  In the 
other extreme case, where the elasticity of local housing supply is infinite, additional demand for 
housing would not affect local housing prices at all. Arguably, as with the extreme cases 
discussed with respect to labor mobility and local labor supply, none of these extreme cases seem 
realistic in practice. I therefore assume that local housing supply is neither perfectly inelastic nor 
perfectly elastic. 
 
2.2 The employment multiplier and its determinants 
In spite of being somewhat simplistic in its form, the theory presented above captures and 
highlights the mechanism and key factors that yields the employment multiplier and determines 
its magnitude. For example, assume a permanent increase in labor demand in a specific tradable 
industry in a local economy. This can happen if the local economy manages to attract a new firm 
to the industry, or alternatively, if existing firms in the industry are exposed to a positive change 
in technology that makes workers more productive. An industry-specific increase in local labor 
demand in the traded sector creates more local jobs and wages in the industry rise. Given that the 
!8!
elasticity of local labor and housing supply are neither perfectly elastic nor inelastic, the increase 
in local jobs and wages will attract some workers to move to the local economy, which in turn 
causes local employment and housing costs to increase. Since the local economy now has more 
workers and average local wages are higher, aggregate revenue in the local economy must 
increase. If some proportion of the additional revenue is spent locally on non-tradable goods, local 
demand for non-tradable goods increase and firms in the non-traded sector hire more workers to 
meet the additional demand. In effect, employment, wages and prices rise in the non-traded sector. 
Hence, theory suggests that the long-run employment multiplier is unambiguously positive; 
whenever a local economy generates a new job in the traded sector, additional jobs are created in 
the non-traded sector in the long run.  
 
2.2.1 Key determinants of the employment multipliers magnitude 
The magnitude of the employment multiplier will depend on several factors. First, it is affected by 
offsetting equilibrium effects on local wages and prices. Given that the elasticity of local labor 
and housing supply are not infinite, the initial increase in employment in the traded sector causes 
local wages, housing costs and the price of non-tradable goods to rise. The increase in local wages 
and cost of housing, in turn, yields an increase in production costs and hence a partial decline in 
the supply of non-tradable goods. This partially, but not fully, undoes the effect of the increase in 
demand for non-tradable goods following from the additional revenue generated by increased 
employment in the traded sector. In effect, the initial additional jobs created in a given industry in 
the traded sector partially crowds out jobs in other industries, in both the local non-traded sector 
and traded sectors in other local economies. The conceptual framework presented suggests that 
the increase in local wages and housing costs ultimately depends on the elasticity of local housing 
and labor supply. The increase in local wages and housing costs following increased employment 
in the traded sector is smaller when these elasticities are larger. Hence, theory suggests that the 
partial decline in local supply of non-tradable goods will be smaller, and hence the multiplier will 
be larger, in local economies where the supply of housing is less constrained and when workers 
are more mobile. In this respect, policies that affect the supply of housing and the degree of 
worker mobility should also affect the magnitude of the multiplier. For example, neo-classic 
economic theory postulates that an unemployed person is more inclined to relocate to a local labor 
market with open vacancies when unemployment benefits are smaller. If unemployment benefits 
are high however, firms must offer higher wages to attract new workers to the local labor market, 
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production costs increase more, the offsetting equilibrium effects are stronger and the 
employment multiplier is smaller.   
 
Secondly, the multiplier is larger when consumers have stronger relative preferences for non-
tradable goods. New jobs in the traded sector generate additional revenue in the local economy. 
The additional revenue, in turn, yields an increase in aggregate demand for goods and services. 
When consumers have stronger preferences for non-tradable goods, they spend a greater 
proportion of the additional revenue on non-tradable goods. All else equal, higher production of 
non-tradable goods requires more workers and hence the multiplier will be larger. In essence, the 
magnitude of the multiplier depends on the income elasticity of demand for tradable goods. As 
non-traded goods tend to be based in the service sector, the demand for such goods often has an 
income elasticity greater than one. Thus, the relative preferences for non-traded goods tend to be 
higher in rich countries. 
 
The magnitude of the multiplier also depends on technology in the non-traded sector. Ceteris 
paribus, a more labor-intensive production process means that firms in the non-traded sector must 
hire more workers to meet any given additional demand caused by additional aggregate revenue 
generated in the traded sector. The multiplier will therefore be larger when the production of non-
tradable goods is more labor intensive. The degree of labor intensity in the non-traded sector, in 
turn, is determined by the cost of labor relative to capital and the elasticity of substitution between 
the factor inputs. All else equal, an industry will be less labor intensive, and hence the 
employment multiplier will be smaller, when initial wages in the industry are high and the 
elasticity of substitution between capital and labor is small. Many non-tradable industries produce 
goods and services that require a great deal of labor, and it is therefore reasonable to expect that 
non-tradable industries are more labor intensive than tradable industries.  
 
Lastly, the magnitude of the multiplier depends on the type of new jobs initially created in the 
traded sector. If firms equate wages with the value of the marginal product of labor in the long 
run, that is, if individual wages reflect productivity, jobs that require high levels of human capital 
will typically pay better than jobs that require less human capital. All else equal, when the 
additional revenue generated in the traded sector is higher, the corresponding additional demand 
for non-tradable goods will be higher. In turn this implies that the multiplier will be larger when 
the new jobs initially created in the traded sector require higher levels of human capital. An 
additional factor that might affect the magnitude of the multiplier with respect to human capital, is 
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the potential systematic difference in preferences between workers with high and low levels of 
human capital, respectively. That is, since highly educated workers earn more, they tend to have 
stronger relative preferences for non-tradable goods, with corresponding income elasticity greater 
than one.   
 
The de facto difference in average wages between jobs that require high levels of human capital 
and jobs that do not is affected by multiple factors. First, all of the countries of interest in this 
paper practice some degree of redistribution of income. A higher degree of redistribution yields 
smaller differences in net wages between workers with high and low levels of human capital. 
Whether the initial jobs created in the traded sector require high levels of human capital or not is 
thus of less importance for the magnitude of the multiplier whenever the average net wage 
difference between jobs that require different levels of human capital is smaller.  The same 
argument should also hold for all policies that ultimately result in smaller average wage 
differences. Such policies include both redistribution policies in general and specific labor market 
policies such as minimum wage laws and rights to unemployment benefits. Minimum wage laws, 
for example, affect the average wage difference by raising market wages beneath a given level 
directly. More generous unemployment benefits, at least in the general theoretical case, tends to 
affect the difference indirectly through raising the wage in low-income jobs more than high-
income jobs. In essence, the relative importance of human capital with respect to the magnitude of 
the multiplier depends crucially on labor market institutions and policies within any given country 
or local labor market.  
 
An industry-specific increase in labor demand in the traded sector might also affect employment 
in the rest of the industries in the traded sector, but the sign of this effect is unclear a priori. On 
the one hand these industries compete on the national or international market which means that 
the price of their goods cannot adjust to local economic conditions. The increase in production 
costs following the rise in local wages deteriorates these industries competitiveness and should 
therefore cause a decline in employment. On the other hand, an increase in production in one 
industry in the traded sector increases its demand for inputs. If these inputs were produced by 
other industries in the local traded sector, the industries would experience an increase in demand 
and eventually production and employment. The magnitude of this partial effect clearly depends 
on the geography of the industry supply chain. Even though industries tend to be geographically 
clustered, the magnitude is bound to be limited if the market for the intermediate tradable goods is 
truly national or international. Finally, if agglomeration economies are important, an increase in 
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production in one industry in the traded sector might result in more local agglomeration. In short, 
theory suggests that the multiplier effect on the traded sector should be negative unless 
agglomeration spillovers are large or the supply of intermediate goods is highly localized. The 
effect should therefore be qualitatively smaller than the employment effect on the non-traded 
sector. In this paper, I am interested in the causal effect of an exogenous increase in employment 
in the local traded sector on employment in the local non-traded sector. Future research is 
therefore needed with respect to the causal effect of increased employment in a given local traded 
sector on the employment in other local traded sectors.  
 
It is important to highlight that each of the factors above, which I have identified as important for 
the magnitude of the multiplier, are by themselves partial effects. The magnitude of the 
employment multiplier is the result of a combination of all of these partial effects. It is not likely 
that a single partial effect is strong enough to exclusively determine the magnitude of the 
multiplier on its own. In chapter 5 and 6 I discuss differences and similarities between Norway, 
Sweden and the United States with respect to the key factors identified by the theoretical 
framework presented in this chapter. The purpose of the discussion is to highlight relevant 
differences between the respective countries labor force, policy regimes, housing markets and 
consumption patterns and thereby form reasonable relative expectations for the magnitude of the 
Norwegian employment multiplier.     
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3 Data and classifications  
 
All regressions undertaken in this paper are performed with STATA 13. The register data used 
was provided by Statistics Norway. 
 
3.1 Employment data 
The year specific employment data includes detailed employment information on all individuals 
between 15-74 years of age and who are resident in Norway. All individuals included in the year 
specific data sets are assigned unique identification codes. The identification codes makes it 
possible to identify individuals across data sets and thereby trace their employment status over 
time. I use employment data from 15 years in total, within the time period 1996 to 2010. A given 
individual is classified as employed in a given year if he or she were employed on the 15th of 
October. Individuals with multiple part time jobs within the same sector in any given year are 
only counted as employed once4. 
 
3.1.1 Sector classification  
The employment data also include five digit industry codes. The industry codes follow the 
Standard Industrial Classification (SIC2007). It was designed especially for Norwegian official 
statistics, and is based on the European Unions corresponding standard of industrial classification 
(NACE.Rev.2). The five digit industry codes enable individual employment classification with 
respect to sector, which is done using only the two first digits of the code. Following Thulin and 
Moretti’s (2013) definition of tradable and non-tradable industries, which is based on the 
geographical range of their markets, industries within agriculture, fishing, manufacturing and 
extracting services are classified as tradable industries (SIC2007 0.1 - 3.9). On the outset and with !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
4 Although this might seem somewhat misleading with respect to the aggregate number of occupied jobs in a given 
year, the alternative is arguably even more misleading. Some individuals are initially registered with more than ten 
part time jobs in a given year. These individuals are mainly self-employed and the vast majority works with various 
forms of consultancy. It seems counterintuitive to count, for example, an individual with ten part time jobs ten times 
when he has worked approximately the same number of hours in total as individuals with one full time job. The 
potential pitfall with this classification approach is that individuals with a part time job in both the tradable and non-
tradable sector are counted twice. Fortunately, the data reveals that the vast majority of individuals with multiple part 
time jobs only work in one of the two sectors. In the end, less than 100 individuals are counted as employed twice in 
any given year, which hardly affects aggregation in any significant way. 
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respect to transparency, it should be noted that it is not obvious that the industries should be 
classified in this way. Indeed, there might be other ways in classifying the industries that is more 
precise or reasonable, and thereby more robust. One argument for classifying the industries in the 
manner described above is to make the regression results as comparable with the estimates 
obtained by Moretti & Thulin (2013) as possible.       
 
3.1.2 Classification according to local labor markets  
Lastly, the employment data sets contains information regarding the municipality in which 
individuals are resident, which in turn enables individual classification with respect to local labor 
market. Based on the implied theoretical definition of local labor markets, Norway's 428 
municipalities are arguably initially unsuited to be considered as local labor markets in 
themselves. One reason for this is that the average traveling distance between municipalities is 
short enough to enable a vast group of individuals to work in a different municipality than where 
they resident. I therefore aggregate the 428 municipalities into 46 local labor markets based on 
Statistics Norway's classification of labor market regions (Singh Bhuller, 2009). Previous research 
with respect to local labor markets in Norway and internal labor mobility has often utilized the 
Standard for Economic Regions (NOS C 616) when differentiating between local labor markets. 
The standard divided Norway into 90 economic regions. A weakness with this classification of 
local labor markets is that the geographical range of regions is bounded by county boarders. The 
classification criteria for local labor market regions, on the other hand, include geographical 
factors, average commuting time and a minimum number of residents (Singh Bhuller, 2009, p. 1). 
Since county boarders do not bound worker mobility per se, these criteria are arguably more 
appropriate. As a robust check, I perform separate regressions where I use Norway’s 19 counties 
as the basis of local labor markets. This is done to check the sensitivity of the estimates with 
respect to how local labor markets are classified.  
 
3.2 Education data and classification of skill levels 
I also have access to educational data from the same time period with individual identification 
codes that match those in the employment data.  The educational data includes information 
regarding individuals’ highest achieved educational level in any given year. This makes it possible 
to differentiate between individuals with different degrees of educational skills. As theory suggest 
that the skill-specific multiplier should be larger than the multiplier corresponding to the tradable 
sector as a whole, I classify individuals who have completed at least one year of tertiary education 
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as skilled and the rest as unskilled. As with the classification of tradable and non-tradable 
industries, the classification of skilled and unskilled workers might seem somewhat arbitrary. One 
could for example argue that there is little difference in skill between individuals who have only 
completed one year of tertiary education and individuals who have completed upper secondary 
education. Again, this classification is primarily done to ensure that the estimates of the 
multipliers are as comparable with the estimates obtained by Moretti and Thulin (2013) as 
possible.   
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4 Empirical approach 
 
4.1 Justification of the empirical approach  
There are two empirical challenges with respect to obtaining unbiased estimates of the long run 
multiplier effect. First, there might be constant differences across local economies that affect local 
productivity and hence employment. Indeed, factors such as local infrastructure, geography and 
weather conditions arguably differ quite substantially across local labor markets in Norway. 
Whenever a local economy experiences increased employment in its tradable sector, the 
magnitude of the corresponding increase in employment in the non-tradable sector might be 
affected by such time invariant factors. For example, a firm that produces a non-tradable good and 
which is located in a local economy with high-quality infrastructure is likely to respond 
differently to given increase in demand than an otherwise identical firm located in an economy 
with low-quality infrastructure. Even if the two firms initially had the same number of employees, 
same amount of capital inputs, produced the same quantity of the same good and experience an 
increase in demand of similar magnitude, employment decisions are bound to differ if the quality 
of the infrastructure for example affects the relative cost of investing in capital and labor. Purely 
hypothetically, if transportation costs are lower in local economies with better infrastructure, and 
there are transportation costs associated with investing in capital inputs, the relative cost of 
investing in capital inputs will be lower in local economies with better infrastructure. In this case 
one could imagine that the former firm would decide to invest in relatively more capital and less 
labor than the firm located in an economy with low-quality infrastructure. The hypothetical 
example above implies that individual heterogeneity with respect to time invariant characteristics 
across local labor markets can affect employment decisions made by firms. Such differences 
would yield biased estimates if not accounted for. Arguably, this potential problem is overcome 
by using a panel estimator with fixed regional effects. Hence my empirical approach only exploits 
variation in employment within each local labor market. Differences in time-invariant 
characteristics are eliminated by differentiating the number of employed within local labor 
markets over time.  
     
Second, unobserved time-varying shocks could affect the size of the local non-traded sector and in 
turn the number of jobs in the traded sector. In particular, unobserved time-varying shocks to local 
labor supply could yield biased estimates. Unobserved shocks may occur if for example the 
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quantity or quality of local amenities, public services, perceptions of local school quality or local 
crime rates change over time. Such changes could potentially cause in or out migration and 
thereby affect local labor supply. In turn this would affect local wages, housing prices, and 
employment in the local traded sector. Since local prices change, employment in the non-traded 
sector would also be affected, but not because local labor demand in the tradable sector has 
changed. The sign of the bias corresponding to such unobserved shocks to local labor supply is 
unclear a priori and depends on whether the shock in question yields an increase or decrease in 
local labor supply. In order to obtain consistent estimates of the long run multiplier, I therefore 
construct a shift-share instrumental variable similar to the instrumental variable used by Thulin 
and Moretti (2013). The instrumental variable isolate exogenous shifts in demand for labor in the 
tradable sector and makes it possible to obtain consistent estimates.  
 
4.2 Econometric specification  
The empirical regression equation used to estimate the general long run employment multiplier is 
given by 
 ∆!!,!!" =∝!+∝! ∆!!,!! + !∝! !"#$% + !!,!!!!!!!!!!!!!!!!!!! 1 !∆!!,!! ≔ !!,!! − !!,!!!! !!,! = !",! !!,! = !! + !!,! 
 
Where T and NT denotes the tradable and non-tradable sector respectively, El,t  denotes the 
number of employed in local labor market l in year t, and !"#$% is a time dummy that controls for 
unobserved national shocks to employment in the non-tradable sector. The residual error term !!,! 
is assumed to consist of two unobservable components. The first term, !!, captures local labor 
market fixed effects, while the latter term, !!,!, is an idiosyncratic error term. In equation (1), ∝! 
is the measure of the general employment multiplier and hence the parameter of interest. To 
obtain the skill-specific estimate, I use the following specification 
 
 ∆!!,!!! = !! + !!∆!!,!!" + !!!!"#$% + !!,!!!!!!!!!!!!!!!!!!! 2 !∆!!,!! ≔ !!,!! − !!,!!!! !!,! = !",!" !!,! = !! + !!,! 
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Where !!,!!" denotes the number of employed in the tradable sector with at least one year of tertiary 
education, and θ1  is a measure of the skill-specific employment multiplier. As long as the residual 
error terms in equation (1) and (2) are not correlated with any of the right hand side variables, the 
specifications would yield consistent estimates of the general and skill-specific multiplier. If, 
however, the error terms are correlated with any of the right hand side variables, the estimates will 
be biased. As argued above, the latter case is highly likely. In order to obtain consistent estimates, 
I therefor use 85 tradable industries (k) based on the two first digits in the SIC2007 codes and 
calculate the instrument for employment growth in the whole tradable sector in local labor market 
l at time t as: 
 
 !!,!,!!!!! !" !!,!! − !!,!,!! − !" !!,!!!! − !!,!,!!!! !!!!!!!!!!!!!!!!!! 3  
 
When I estimate the skill-specific estimate, I calculate the instrument as 
 !!,!,!!!!"! !" !!,!!" − !!,!,!!" − !" !!,!!!!" − !!,!,!!!!" !!!!!!!!!!!!!!!!!! 4  
 
The main point of the instruments is to isolate the variation in employment in tradable industry k 
in local labor market l yielding from a nationwide change in employment in the given tradable 
industry. The instrument therefore includes the nationwide share and the industry mix 
components, but excludes the regional shift. A national shift in employment in a given tradable 
industry affects local labor markets differently due to differences in local compositions of 
industries, which are not random over time. Arguably, the instruments isolate local exogenous 
shifts in local labor demand in the traded sector as long as nationwide changes do not reflect local 
economic conditions. However, if a given local labor market´s share of a nation wide tradable 
industry is large enough, the instrument will not succeed in isolating the exogenous shift in local 
labor demand. In such a case, local shifts in labor demand in an industry would affect nation wide 
trends in labor demand, and a nation wide shift in labor demand would reflect economic 
conditions in the given local labor market. Hence, the instrumental strategy is best suited when 
there are many small local labor markets that by themselves have little impact on nation wide 
trends in labor demand in the tradable sector. 
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As figure 1 shows, Oslo (local labor market 1) is by far the largest local labor market with respect 
to the number of employed. Due to its relative size, it is presumably impossible to identify 
national trends in employment that does not reflect local trends in Oslo. This suggests that Oslo is 
unsuited for the instrumental variable approach and Oslo is therefore excluded from the baseline 
models. In these models, I also exclude Oslo when I calculate the instrumental variables. Separate 
regressions are undertaken where Oslo is included, and the relative size of these estimates 
suggests upward bias due to endogeneity. The instrumental variable strategy in this paper is 
adopted from Moretti and Thulin (2013). With respect to comparing the Norwegian and Swedish 
estimates, it should be emphasized that they find it necessary to exclude Stockholm from their 
baseline model, due to similar endogeneity issues. When I compare estimates of the Norwegian 
and Swedish multipliers, I therefor compare estimates yielding from the baseline models and the 
estimates from the models that include Oslo and Stockholm separately.  
 
The employment level in any given year is expressed as three year moving averages. This is done 
to ensure that the employment level in a given year does not skew the regression results. I then 
calculate the average employment level over three year intervals before I take differences. These 
intervals are 1996-1998, 1999-2001, 2002-2004, 2005-2007 and 2008-2010. I then base the 
econometric analyses on changes in employment over two periods, 1996 – 2003 and 2003 – 2010. 
Hence, long run adaptations in local labor markets are assumed to occur within seven year time 
periods.  
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5  Descriptive statistics  
 
5.1 Trend in the employment distribution   
Table 1 summarizes the distribution of employed individuals in Norway according to sector for 
the baseline years 1996, 2003 and 2010. The table suggests a relatively well-known trend in the 
sectoral distribution of employment in Norway, which some scholars have interpreted as a 
symptom of the Dutch disease (Farbrot, 2010). Approximately 340 thousand employees worked in 
tradable industries in 1996, which accounted for roughly 20 percent of overall employment that 
year. By 2010, the number of employed in tradable industries had declined by nearly 50 thousand, 
and tradable industries accounted for only 14 percent of overall employment.  Within the same 
time period, employment in the non-traded sector increased with roughly 26 percent (379.000 
jobs), and employment in the non-traded sector accounted for 86 percent of overall employment. 
The trend in the Norwegian employment distribution is relatively similar to the trend found in 
Sweden by Moretti & Thulin (2013, p. 351). Between 1995 and 2007, employment in the Swedish 
non-traded sector increased with approximately 22 percent (530.000 jobs), and by 2007 the non-
traded sector accounted for roughly 81 percent of overall employment in Sweden.  
 
 
 
The trend in the sectoral employment distribution within the time period corresponds to a long run 
trend where the proportion of employed in the non-traded sector in Norway has increased steady 
over time. In 1930, 40 percent of Norwegian employees worked in primary industries. The share 
declined to 20 percent in 1960, and by 2007 only 3 percent of Norwegian employees worked in 
these industries. Within the same time period, the share of employed in public and private service 
!20!
industries increased from roughly 36 percent in 1930 to 74 percent in 2007 (Hansen and 
Skoglund, 2008, pp. 42–43). The growth in public employment has been remarkable. In 1970, 
approximately 17 percent of employees worked in the public sector. By 2013, the number of jobs 
had tripled, and public employment accounted for 29 percent of total employment. The increase 
has primarily been driven by an expansion of the public healthcare system (Statistics Norway, 
2014c).   
 
5.2 Trend in education and skilled employees  
Table 1 also highlights the increase in the share of employed that has accomplished at least one 
year of tertiary education. These are skilled workers by the definition used in this paper, and in 
total the number of employed skilled workers increased with 10 percentage points within the 
given time period. The increase in the proportion of skilled workers is approximately the same in 
the two sectors, but there is a great deal of dispersion across the local labor markets. Table A2 in 
appendix 1 provides detailed summary statistics with respect to employment rates across local 
labor markets according to sector and levels of skill. The table shows increased dispersion across 
local labor markets with respect to the share of skilled employees in the traded sector over the 
given time period, ranging from approximately 16 to 30 percent in 1996, 18 to 35 percent in 2003 
and 21 to 43 percent in 2010. This is not surprising. The increase in the share of skilled workers 
implies that the average age of skilled workers has declined over time, and young workers with 
high levels of education tend to be more geographical mobile than older workers with less 
education. Another important factor is that local labor markets in Norway seem to have become 
more segmented with regard to demand for different skills (Stambøl et al., 1999, pp. 21–22). 
 
 
As table 2 shows, the proportion of skilled workers as share of the labor force has also increased 
in Sweden and the United States. Overall tertiary attainment levels have been high in the United 
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States for many years, and remain well above the OECD average of 30 percent. The growth in 
tertiary education attainment, however, has been relatively low in the United States compared to 
other OECD and G20 countries, including Norway and Sweden. For instance, between 2000 and 
2010, tertiary attainment grew on average with 1,3 percent per year. In comparison, the average 
annual growth in Norway and Sweden was 2,8 and 3,3 percent, respectively (OECD, 2012 p. 37). 
The difference in rates is primarily driven by differences in enrollment to tertiary education 
among the young, which in turn is reflected in the share of individuals between 25 and 34 years of 
age who have attainted tertiary education. For instance, among individuals within the age interval, 
42 percent had attained tertiary education in the United States and Sweden in 2010. The 
corresponding figure for Norway is 47 percent (ibid, p. 36). The age composition of the skilled 
share of the labor force is important with respect to the multiplier, because among skilled workers, 
the young tend to be more mobile than older workers. For example, about four percent of 
American college graduates in their early twenties move across states lines, but only one percent 
of college graduates in their 50s do the same (Borjas, 2013, p. 322). 
 
5.3 Trend in average wages 
Average wage differences according to sector and level of skill is of interest with respect to the 
employment multiplier. All else equal, theory suggests that the difference between the skill-
specific and general multiplier should be greater when the average wage difference between 
skilled and unskilled workers in the traded sector is larger. Table 3 shows average wages by sector 
and skill-level for the baseline years 1996, 2003 and 2010, while figure 2 illustrates the trends 
graphically.  
 
Several aspects are worth noticing with respect to the average wage trends. First, the average 
wage level inn all sectors increase within the time period. This should hardly come as a surprise. 
GDP per capital increased steadily on average within the time period, and although the Gini-
coefficient increased slightly during the same period, the net income distribution in Norway is 
relatively compressed seen from an international perspective (Statistics Norway, 2014a). 
Secondly, skilled workers are on average paid better than unskilled workers, both within and 
across the two sectors. On average, skilled jobs in the traded sector are highest paid, while 
unskilled workers in the non-traded sector have the lowest average wages. 
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!Workers!with!tertiary!education!tend!to!earn!more!on!average!during!their!life!cycle!than!workers!with!less!education.!In!2010,!Statistics!Norway!estimated!that!the!average!return!from!an!additional!year!of!education!was!approximately!three!percent,!but!this!estimate!is!somewhat!misleading!viewed!in!isolation!due!to!a!great!deal!of!heterogeneity!with!respect!to!type!of!tertiary!education!(Kirkebøen,!2010,!p.!3).!In!particular,!tertiary!education!within!medicine,!engineering,!economics!and!administration!tend!to!yield!well!paying!jobs,!opposed!to!tertiary!education!within!history,!teaching!and!aesthetics.! 
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Lastly, it is worth noting that the difference in average wages diverge over the given time period. 
In particular, average wages in the traded sector tend to grow faster, and the average wage of 
skilled workers in the traded sector increases the most. Moretti (2010), and Moretti and Thulin 
(2013) find similar wage trends in the United States and Sweden. One possible explanation could 
be that the productivity in service professions tends to remain relatively constant over time, and 
many of the jobs in the non-traded sector are indeed service professions. Tradable industries, on 
the other hand, can benefit from technological progress, become more capital intensive over time 
and thereby use fewer workers in the production process. Another possible explanation is that the 
relative supply of workers in the traded sector has declined more over time than the relative 
decline in demand for traded goods. Scarce supply of workers in the traded sector would push up 
wages in the sector as industries in the sector compete for labor.  
 
5.4 Trend in household consumption patterns  
The long run trend in the employment distribution is reflected in the consumption pattern of 
Norwegian consumers, which has changed somewhat dramatically during several decades with 
significant real economic growth (St.meld nr. 58, 1996). Figure 3 is based on consumption data 
extracted from Norway's national account. The figure shows the percentage of aggregate national 
expenditure spent on selected non-tradable goods within the time period 1970 to 2010, and 
corresponds to the trend in the employment distribution. Over the last decades, the average 
Norwegian consumer has spent a greater and greater share of his disposable income on service 
goods. 
 
All else equal, theory suggests that the difference between the skill-specific and general multiplier 
should be larger when the difference in spending on non-tradable goods between skilled and 
unskilled workers in the traded sector is larger. Table A7 and A8 in appendix 1 shows data from 
the consumer survey conducted by Statistics Norway. The two tables contain information 
regarding average household expenditure on selected categories of non-tradable goods and 
services, where households are sorted in deciles according to net income. The selected categories 
include health, transportation, culture and recreation, and hotel and restaurant services. Table A7 
shows average household expenditure measured in Norwegian Kroner (NOK). Two things are 
worth noticing. First, higher income households spend more on all of the non-tradable goods in 
every given year than lower income households. At least in part, this suggests that the average 
income elasticity of demand for tradable goods is less than one. 
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Secondly, average expenditure of all the non-tradable goods increase over time within the given 
deciles. Table A8 shows the percentage of total household expenditure spent on the selected 
categories of non-tradable goods. Although somewhat more nuanced, the general tendency is that 
higher income households tend to use a greater proportion of their total expenditure on non-
tradable goods than lower income households. The exception is health services, where the trend is 
opposite. The negative association between general health status and education, and health status 
and income, is well documented in Norwegian studies (NOU 2009:10).  
 
To summarize, the descriptive statistics provided in this chapter suggests an employment trend 
where the non-traded sector has expanded relatively to the traded sector, the share of skilled 
workers has increased in both sectors, average wage differences between skilled and unskilled 
workers has increased over time, and that households with higher disposable income tend spend 
more on non-tradable goods. In the following chapter I highlight and discuss country differences 
with respect to labor market policies that are likely to affect labor mobility and hence the 
magnitude of the employment multipliers. 
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6 Policies and labor mobility 
 
The conceptual framework presented in chapter 2 suggests that the employment multipliers’ 
magnitude partially depends on the magnitude of the offsetting equilibrium effects. It postulates 
that these offsetting equilibrium effects are weaker in magnitude, and hence the employment 
multiplier is larger, when the degree of worker mobility is higher. However, the framework does 
not incorporate a public sector, thereby excluding the effect that policies in general, and labor 
market policies in particular, affect local wages, amenities, housing prices and hence labor 
mobility. It also ignores historical factors, which I argue is important for mobility, and the 
demographic composition of the workforce.  The aim of this chapter is to highlight cross-country 
differences with respect to important historical trends in mobility and policy approaches and 
discuss how these differences, viewed in isolation, are likely to affect labor mobility.  
 
6.1 Country differences in labor market policy approaches 
 
6.1.1 The welfare state, social expenditure and redistribution of income 
The greatest difference with respect to economic policies in general and labor market policy 
approaches specifically, is undoubtedly found between the two Scandinavian countries on the one 
hand, and the United States on the other. Indeed, the Scandinavian welfare states have an 
international reputation for relatively generous welfare state entitlements (Stephens, 1995).  With 
the exception of the share of homeowners, Sweden and Norway have historically been relatively 
similar across the dimensions that affect labor mobility. Worker protection laws, the influence of 
unions, rights to unemployment benefits and the demographic composition of the labor force are 
quite similar. Political programs have stipulated that most public services, such as social services 
and healthcare, should be provided at reasonable similar standard across economic regions, which 
has led to a strong presence of the public sector in local labor markets. In fact, in some labor 
markets the public sector has provided up to 45 percent of the jobs (Heikkilia et al., 1999, p. 4). 
The aim of equalizing living conditions, by means of an extensive welfare state and the taxation 
system, has also led to a comparatively strong equalization in terms of disposable income across 
both regions and individuals in general. In fact, the two Scandinavian countries are among the 
countries in Europe that show the largest degree of cohesion (Vogel, 1997).   
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Table 4 provides detailed comparative measures regarding the respective countries social 
expenditure, income distributions and measures of poverty. The difference in social expenditure 
between the countries suggests that the volume and responsibilities of the welfare states in the two 
Scandinavian countries are relatively extensive compared to the United States.  In addition, the 
measures of the income distribution, redistribution of income and poverty combined suggests two 
important differences between the respective countries. First, the net income distribution is more 
compressed in the two Scandinavian countries than in the United States. Second, the countries 
have quite different approaches to redistribution of income. Indeed, income redistribution is 
relatively extensive in the Scandinavian countries compared to United States. The difference in 
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median income between workers with tertiary education and workers with lower educational 
levels is substantial in the United States, and the positive association between educational level 
and disposable income is arguably more clear cut than in the Scandinavian countries (Bureau of 
Labor Statistics, 2014).  Viewed in isolation, this suggests that the difference between the skill-
specific employment multiplier and the general employment multiplier should be larger in the 
United States than in Norway and Sweden.  
 
The country differences highlighted in table 4 arguably reflect differences with respect to labor 
market policies. Although the relatively high degree of mobility among American workers 
partially can be explained by American history and culture, the country´s labor market laws and 
policies should, at least from a theoretical perspective, enhance and promote labor mobility to a 
greater extent than the Scandinavian countries corresponding policy approaches. 
 
6.1.2 Employment protection  
Table 5 shows that American workers are far less protected by employment laws than workers in 
the Scandinavian countries. In 2005, the median American employee´s tenure was four years. In 
comparison, the average tenure of employees in the Scandinavian countries was roughly ten years 
(World Bank, 2014). American labor laws give employers the right to fire or reallocate workers 
on relatively short notice, which implies that an American employer´s risk of getting stuck with 
inefficient employment levels during an economic downturn is lower than for employers in 
Norway and Sweden. In turn, it also implies that American employers should be more inclined to 
increase employment during economic upturns. Viewed in isolation, these laws should therefore 
generate a higher degree of volatility and mobility in the labor market than the labor laws in the 
Scandinavian countries. American labor unions are arguably also quite weak, which presumably 
in part explains why so few American workers are union members. For example, DiNardo & Lee 
(2002) estimates the causal effect of union membership on worker wages. With a regression 
discontinuity approach they find no significant difference in wages between industries with 
workers that are union members and industries with workers that are not union members. In the 
Scandinavian countries, on the other hand, strong labor unions have traditionally demanded equal 
pay for equal jobs across economic regions (Heikkilia et al., 1999, p. 4). 
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6.1.3 Unemployment benefits  
Differences with respect to rights and levels of unemployment benefits between the respective 
countries are also likely to cause differences in worker mobility. In particular, studies from both 
the United States and multiple OECD countries suggest a positive relationship between the level 
of unemployment benefits and the duration of unemployment. In line with general economic 
theory, higher unemployment benefits seem to deteriorate incentives with respect to finding a new 
job once unemployed, although the robustness of some of these results can be questioned 
(Atkinson and Micklewright, 1991, pp. 1706–1715; Burtless, 1990, pp. 72–75). Another common 
empirical finding in public finance and labor economics is the “spike” in the exit rate from 
unemployment that tends to occur around the expiration of unemployment benefits (see e.g., Katz 
and Meyer, 1990a, 1990b; Meyer, 1990; Moffitt, 1985). The sharp peak in the hazard rate is often 
interpreted as evidence that recipients of unemployment benefits wait until their benefits run out 
before they choose to return to work.  Meyer (1990, pp. 771-781) finds a negative relationship 
between the years of achieved education and the unemployment hazard rate in the United States, 
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which suggests that low-skill workers tend to “exploit” benefits for longer time-periods. In line 
with neo-classic economic theory, this is presumably because the relative difference between the 
market wages these workers potentially could receive and benefits they do receive is smaller than 
for high-skilled workers. Unemployment benefits are generally perceived as more generous in the 
two Scandinavian countries than in the United States, which underpins the notion that the average 
degree of worker mobility is higher among American workers (Economist, 2013; Woosley, 2008) 
 
6.1.4 The housing market  
Another factor that is likely to affect mobility are policies and laws that affect the characteristics 
of the respective countries housing markets. First, the ease at which homes can be bought and sold 
is important. The procedure of buying and selling property in the United States is relatively fast 
and less complicated than in other developed countries. It is also a lower threshold with respect to 
the requirements of obtaining a mortgage loan, especially for foreigners. In addition to reducing 
the perceived cost of buying and selling property, an easier and quicker procedure is likely to 
increase mobility because it enables workers to relocate faster and thereby exploit any cross-
regional differences in wages and housing costs that occur over time (World Bank, 2014). 
Secondly, the homeownership rate is likely to affect average mobility because homeowners 
incorporate price trends in the housing market into their migration decision. In 2001, the 
homeownership rate in the United States was approximately 68 percent (Callis and Kresin, 2014, 
p. 5). This is relatively high compared to Sweden (57 percent), but low compared to Norway 
where the homeownership rate was 76 percent the same year.  
 
Due to industrialization, both of the Scandinavian countries have experienced increased 
urbanization over the latter decades, but to somewhat different degrees. One reason for this is 
grounded in quite different perceptions regarding whether the phenomenon should be viewed as a 
problem or something beneficial. In Sweden, public debate has focused on economic benefits, 
such as spillover effects and agglomeration economies. As a consequence, policies that aim to 
counteract urbanization have been relatively absent (Aalbu et al., 2007). In effect, 84 percent of 
the Swedish population was resident in either major cities or in urban areas in 2005, and rural 
areas, especially in the north, have experienced a significant depopulation trend over the latter 
decades. The Norwegian state, on the other hand, has to a greater extent implemented policies that 
seek to make rural areas more attractive to live in. The official reasoning for implementing these 
policies has been based on both moral and economic arguments. Moral arguments have been 
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grounded in the idea that people should have the opportunity to choose freely where they want to 
live, and that a sufficient degree of job opportunities and access to local amenities that satisfies a 
minimum standard is a necessity to be able do so.  Economic arguments include broad utilization 
of the countries natural resources and to avoid structural unemployment by enhancing labor 
mobility between economic regions. To achieve this, Norwegian governments have, to somewhat 
different extent, aimed to make rural areas more attractive to both private enterprises and workers 
by improving amenities and giving subsidies and tax cuts to both persons and firms that choose to 
locate in regions characterized by low population density and few job possibilities (Røste, 2008, 
pp. 156–170). Whether these measures have been successful is an open question, but if Sweden is 
to be considered as a valid counterfactual, the policies seem to have counteracted urbanization 
(Langøren, 2007). The difference in homeownership rates between the two Scandinavian 
countries can therefore in part be explained by different policy approaches with respect to 
urbanization, which in turn have caused somewhat different developments in real housing costs in 
the urban areas of the two countries. In addition, its been the aim of Norwegian policy to promote 
home ownership since the end of the Second World War, and the Norwegian tax regime tends to 
benefit home ownership (St.meld. nr 23, 2003).  
 
6.1.5 The demographic composition of the labor force and immigration  
The demographic age composition of the labor force is important with respect to labor mobility 
because the average propensity to migrate is higher among younger workers (Borjas, 2013, p. 
322; Stambøl et al. 1999, p. 20). Over the latter decades, the combination of lower fertility rates 
and higher average life expectancy has led to an increase in the proportion of elderly in the 
population of most western countries (United Nations, 2002, p. 5). Table 6 provides information 
regarding the share of the population within working age, the share of elderly and immigrants in 
the population, and employment rates among natives and foreigners in the respective countries. 
The table suggests that the age composition of the American labor force is likely to benefit 
mobility. The relatively high share of individuals within working age can partially be explained 
by historically high immigration rates. Immigration directly contributed one-third of the 
population growth in the United States between 1990 and 2010, and, with the U.S. born children 
and grandchildren of immigrants, immigration contributed half of the population growth in the 
United States (Martin and Midgley, 2005, p. 5). In addition, as the foreign-born population has 
grown as share of the total U.S. population over the latter decades, they have grown 
disproportionately as a share of the labor force. In 1970, foreign-born amounted to five percent of 
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both the total population and the labor force. By 2010, 16 percent of the labor force consisted of 
immigrants, although immigrants only accounted for 13 percent of the total population (Singer, 
2012.) 
 
 
 
The two Nordic countries have experienced a profound increase in immigration in the course of 
the latter decades. For instance, foreign-born immigrants accounted for only 1,7 percent of the 
Norwegian population in the 1960. At the end of the decade, labor migration from countries such 
as Pakistan and Turkey accelerated, and by 2010 the share of foreign-born accounted for roughly 
twelve percent of the population (Lofthus, 2002, p. 10; NUPI, 2010). In comparison, the share of 
foreign-born increased from approximately seven to twelve percent in Sweden between 1970 and 
2000 (Store Norske Leksikon, 2014). It is worth highlighting that the composition of foreign-born 
with respect to countries of origin has changed. In the 1960s, the vast majority of foreign-born in 
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Norway and Sweden came from other Nordic countries. Today, the composition is more complex, 
and foreign-born migrate primarily from Poland, Lithuania, Somalia, Pakistan and Vietnam in 
addition to Nordic countries (Statistics Norway, 2014d)5.      
 
The share of immigrants within working age should affect average mobility. Indeed, one can 
argue that immigration injects the economy with persons who are very responsive to wage 
differences across regions. In a study of internal mobility in the United States, Borjas (2001) finds 
that new immigrant arrivals are much more likely to be clustered in those states that offer the 
highest wages for those skills they possess, as compared to native workers. Immigrant flows into 
the United States thus seem to speed up the rate of wage convergence across economic regions, 
thereby improving labor market efficiency. This “greasing the wheels” effect is also found among 
immigrants in Norway. Røed and Schøne (2012) study three stages in the regional mobility of 
immigrants and refugees that arrived in Norway between 1995 and 2004. The three stages include 
the settlement pattern of newly arrived immigrants, their subsequent mobility across economic 
regions and eventual emigration from Norway. The main finding is that immigrants indeed 
“grease the wheels” of the local labor markets in the Norway, in all three stages of mobility. 
Immigrants are hence significantly sensitive to adverse regional economic opportunities, opposed 
to native workers, for whom the authors find no significant effect.   
 
6.2 Historical trends in mobility  
 
6.2.1 Mobility in Norway and Sweden  
Stambøl et al. (1999, p. 20) have estimated and compared regional labor market mobility in 
Norway and Sweden during both economic down- and upturns. More specifically, they study the 
effects on internal migration and employment during the economic downward business cycle in 
1988-1989 in Sweden and 1992-1993 in Norway, and the upward business cycle that occurred in !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
5 Labor migration declined in both countries during the oil crisis in the beginning of the 1970s, due to restrictions 
related to in-migration from non-Nordic countries. After the oil crisis, in-migration related to labor and family-
reunion increased, in particular from Pakistan and Turkey. Since the expansion of the European Union in 2004, 
eastern European workers constitute the majority of labor migrants. Refugees seeking protection from war and 
persecution also constitute a significant proportion of the in-migration that has taken place after the oil crisis. The 
majority of the refugees have fled from countries such as Chile, Vietnam, Iran, former Yugoslavia, Iraq and Somalia 
(Statistics Norway, 2013). 
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1994-1995 in both countries. A number of their findings are of interest and hold for both 
countries. First, the propensity to relocate between economic regions is higher among the 
unemployed than the employed. Second, the probability of finding a job within a year is 
significantly higher for unemployed persons who relocate between economic regions, compared 
to unemployed persons with similar characteristics that do not relocate within the given year. To 
be clear, the latter finding is obtained by controlling for selection effects, so the comparative 
groups of unemployed persons who relocate do not move because they already have a job offer in 
another region. Arguably, this implies that workers with higher degrees of mobility are less likely 
to suffer from long-term unemployment, all else equal. The finding is especially clear among 
workers with higher educational degrees. Their results also suggests a positive relationship 
between the proportion of unemployed with higher degrees of worker mobility and educational 
level, which, in the terminology of this paper, implies that high-skilled unemployed individuals on 
average are more mobile than low-skilled unemployed. With respect to job-to-job mobility, they 
find that workers who change jobs between economic regions on average have higher income 
growth, compared to workers with similar characteristics who switch jobs within an economic 
region. The average difference in income growth is greater among high-skilled workers than low-
skilled workers. Combined, these findings suggest that the skill-specific multiplier should be 
larger than the general employment multiplier.        
 
Some notable differences between the countries are worth highlighting. Both countries 
experienced somewhat similar trends in aggregate regional employment during both the up- and 
downturn, but there was a clear difference with respect to how much of the developments in 
employment that could be attributed to migration between regions. The degree of total regional 
labor market mobility, defined as both in- and out-migration to employment between economic 
regions, was significantly greater in Norway than in Sweden during both the economic down- and 
upturn (Heikkilia et al., 1999, p. 11). In particular, recruitment to regional employment during the 
upturn was relatively weak in Sweden compared to Norway, but some of the difference can be 
explained by difference in magnitudes with respect to the economic cycles. It was only in Norway 
that migration caused total employment to rise during the economic upturn. In Sweden, on the 
other hand, in- and out-migration to and from employment were of equal magnitudes. Hence the 
migration process did not contribute to growth in aggregate employment (ibid, p. 16).   
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6.2.2 Mobility in the United States  
To my current knowledge, there exists no study that compares internal mobility among workers in 
the United States and the two Scandinavian countries, but mobility tends to be much higher in the 
United States than in the majority of other developed countries. In 2010, 12,5 percent of the 
American population moved6, and approximately 70 percent of these migrants moved within 
country bounds. During the same year, one of ten Americans moved to a different state, and these 
numbers were even higher before the financial crisis of 2008-09. The Bureau of Labor Statistics 
has estimated that individuals born between 1957 and 1964 will hold 11 jobs on average during 
his or her lifetime, which by coincidence is the same number of times the average American 
moves in the course of his lifetime. In essence, there is a great deal of mobility in the American 
labor market. For instance, four percent of workers in their early twenties switch jobs every 
month, and nearly 1,4 million legal and illegal immigrants enter the country annually (Borjas, 
2013, p. 318). 
 
Arguably, a high degree of mobility has been embedded in the American society from the early 
beginnings. In 1778, the Articles of Confederation explicitly granted all citizens the right to 
migrate freely across states (Kalen, 1983, p. 329). A little over a century later, a sizable and steady 
flow of African-American workers migrated from the rural south to the industrialized cities in the 
north (see e.g., Jasper, 2000; Lemann, 1992). Between 1940 and 1970, four million blacks moved 
north, and the average black-white earnings ratio increased from 43- to 64 percent within the same 
period. Although it is clearly misleading to claim that this migration wave was exclusively driven 
by differences in wage and employment opportunities in the north and south, it obviously 
persuaded many African-Americans to move (Bover et al., 2002, pp. 2–3). During much of the 
postwar period, California´s booming economy attracted many workers from other states. 
However, within a three-year period during the beginning of the 1990s the state downsized its 
defense industry. This can at partially explain why nearly 750.000 jobs were lost and why the 
migration flow between California and the rest of the country took a U-turn within the same 
period (Bodvarsson and Berg, 2013, p. 61). 
 
The American workforce seems to be relatively sensitive to income differences between 
destination and origin. Indeed, Naskoteen and Zimmer (1980, p. 855) and (Kennan and Walker, 
2011, pp. 245–246) have estimated that a ten-percentage-point increase in the wage differential !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!6!Moving in this context refers to changing primary housing unit.!
! 35!
between the state of destination and origin increases the probability of migration with 
approximately seven percentage points. Their estimates also suggest a positive association 
between employment conditions and the probability of migration. On average, a ten-percentage-
point increase in the rate of employment growth in the state of origin reduces the probability of 
migration with about two percentage points. In spite of this, the volume of internal migration is 
not sufficient to completely equalize wages across regions. Barro and Sala-i-Martin (1991, pp. 
115-116) and Blanchard & Katz (1992, pp. 47-48) have estimated that only about half of the wage 
gap between regions disappears after 30 years. 
  
One could argue that the historically high rates of internal migration in the United States alone 
partially explain why the American workforce is so mobile today. More specifically, it seems 
likely that mobility is a self-reinforcing mechanism. If, for example, a person moved a lot during 
his upbringing, he is probably more inclined to move when he gets older. For instance, Kodrzycki 
(2001, pp. 19-21) finds that students who went to college outside the state in which they went to 
high school are 54 percent more likely to move again during the next five years, all else equal. 
She also finds that students who moved with their family between birth and high school are 17 
percent more likely to move to another state than similar students who had lived their whole life 
in the same state. An additional interesting finding in the study is that 40 percent of the migration 
that took place within the time period could not be explained by state differences in employment 
opportunities, wages, amenities or housing prices. She argues that the latter finding implies 
individual heterogeneity with respect to emotional preferences for location among the graduates 
(ibid, p.30).   
 
In light of the conceptual framework, the relatively high average degree of labor mobility among 
American workers could, arguably, partially be caused by American workers being relatively less 
emotionally attached to any given location compared to workers in other countries with lower 
historical migration trends. It is worth noticing that this time-reinforcing mechanism also is likely 
to have an indirect affect on labor mobility across individuals at any given point in time. If, for 
example, friends or family relocate due to differences in real wages or amenities between local 
labor markets, the emotionally related reasons for “staying behind” decline.  From this 
perspective, a high degree of mobility seems to be embedded in the history and social norms of 
the American society.  
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On the whole, the descriptive statistics and previous research results presented in this chapter 
indicates that American workers are more mobile than workers in the two Scandinavian countries. 
Average worker mobility in Norway has previously been found to be higher in Norway than in 
Sweden, and skilled workers tend to be more mobile than unskilled workers in all the respective 
countries. In addition, the net income distribution is more compressed in the Scandinavian 
countries, which when viewed in isolation suggests that the difference between the skill-specific 
multiplier and the general multiplier should be greater in the United States. However, country 
differences with respect to factors such as relative preferences for non-tradable goods, the degree 
of labor intensity in non-tradable industries, relative differences in mobility between skilled and 
unskilled workers and characteristics of the housing markets should also affect the relative 
difference between the multipliers across the countries.       
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7  Estimates 
 
7.1 Results from the baseline model  
The country-specific empirical estimates of the general and skill-specific long run employment 
multipliers are reported in table 77. Robust standard errors clustered by local labor markets are 
shown in parenthesis behind the estimates. The estimates for Sweden and the United States are 
derived from Moretti and Thulin (2013, p. 354). The instrumental variable estimates reported in 
the second column of the table are the estimates of interest. The estimate of the average general 
multiplier for Norway suggests that an additional job in the local traded sector on average causes 
employment in the local non-traded sector to increase with 0,75 in the long run. In comparison, 
the estimate of the skill-specific multiplier for Norway is over three times larger. The estimate 
suggests that an additional job in the traded sector that requires tertiary education generates 2,46 
jobs in the non-traded sector on average in the long run. Both estimates are significant on the one 
percent level. 
 
 !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
7 First stage regression results for all of the Norwegian estimates shown is this chapter is provided in table A4 in 
appendix 1. First stage regression results for the United States and Sweden are not reported in neither Moretti (2010) 
or Moretti and Thulin (2013). 
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The difference in magnitude between the Norwegian general and skill-specific multiplier is 
significant and consistent with both the conceptual framework presented in chapter two and with 
the descriptive statistics provided in chapter five. Recall that the average net wage of skilled 
workers in the traded sector was higher than that of unskilled workers within the given time 
period, that high income households on average spend nominally more on non-traded goods than 
low income households and that skilled workers tend to be more mobile than unskilled workers.  
Hence, it seems reasonable to assume that the difference between the estimates is driven by 
average net income differences between skilled and unskilled workers in the local traded sector 
and, in turn, that aggregate local demand for non-traded goods increase more when a local 
economy generates a new job in the local traded sector that requires higher levels of human 
capital.  
 
The difference in magnitude between the two multipliers is important for development policies 
intended to increase local aggregate employment, and suggests that Norwegian policymakers 
should aim at generating local jobs that require higher levels of human capital. Arguably, it is 
important to emphasize that the multiplier should not be considered as a market failure, but rather 
as a pecuniary externality that increases demand for local goods and services. Hence, the presence 
of large multipliers does not in itself justify government intervention. Local unemployment, on 
the other hand, can justify government intervention, and understanding the mechanism of the 
employment multiplier and having reasonable expectations with respect to its magnitude is 
arguably crucial for implementing cost-efficient policies.  
 
The estimated multipliers in Table 7 reveal some interesting differences between the respective 
countries. First, the largest general multiplier is found in the United States. It is approximately to 
and three times larger than the comparative estimated multipliers for Norway and Sweden, 
respectively. Arguably, the relative difference between the general multipliers is consistent with, 
but does not necessarily imply, that American workers on average are more mobile than workers 
in the two Scandinavian countries. In such a case, the offsetting equilibrium effects should be 
smaller in the United States and hence the multiplier larger. Other possible explanations include 
more labor-intensive non-traded industries in the United States, stronger average relative 
preferences for non-traded goods among American consumers or that the average supply of local 
housing is less constrained in the United States compared to the to Scandinavian countries. Some 
combination of these factors seems likely, both in light of the conceptual framework and 
empirically. The descriptive data presented in chapter five and six suggests that the Scandinavian 
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countries are the two countries that are most similar across the dimensions that are likely to affect 
the multipliers magnitude. This is arguably also reflected in the magnitude of the general 
multipliers, where the greatest difference in estimated magnitudes is found between the two 
Scandinavian countries on the one hand, and the United States on the other. Hence, the relative 
country differences with respect to the estimated general multipliers seem to be consistent with 
both theory and empirical data.  
 
Comparing the difference between the skill-specific and the general multiplier within each 
country suggests that the required skill level corresponding to the initial jobs generated in the 
traded sector is of greater importance for the multipliers magnitude in the two Scandinavian 
countries than in the United States. For instance, the estimated skill-specific multiplier for 
Norway is more than three times as large as the estimate of the general multiplier. In comparison, 
the estimate of the skill-specific multiplier for the United States is less than twice the size of the 
estimate of the general multiplier. This can seem somewhat counterintuitive if one only considers 
the average wage difference between skilled and unskilled workers in the respective countries, 
which is greater in the Unites States than in Norway and Sweden. However, country differences 
with respect to the relative mobility of skilled and unskilled workers, labor market policies, 
consumer preferences and features in the housing market may explain the empirical results. That 
the relative difference between the skill-specific and general multiplier in Sweden and Norway are 
of relatively similar magnitudes compared to the United States underpins this, but with the data at 
hand, I cannot isolate the effects of individual factors on the magnitude of the multipliers. Hence, 
it is not possible to make a robust conclusion with respect to the driving force behind the relative 
difference in the countries multipliers.  
 
7.2 County and local labor market estimates 
Separate regressions were undertaken to check the robustness of the Norwegian estimates with 
respect to how local labor markets were defined. In the alternative specification, I used Norway´s 
19 counties as the basis for local labor markets. As with the baseline model, Oslo is excluded 
from this model. An alternative robustness check, which is not undertaken in this paper, could be 
to use the Standard for Economic Regions as the basis for local labor markets. Country estimates 
of the multipliers are shown in table 8, together with the Norwegian estimates from the baseline 
model. As the table shows, the point estimates do not change much, and the general tendency of 
the estimates are the same as for the baseline model.  
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The skill-specific multiplier is significantly larger than the general multiplier, although the 
relative difference between the two multipliers is smaller compared to the baseline model.  
The county IV estimate of the general multiplier is approximately 0.85, which is slightly larger 
than the corresponding baseline estimate. The county estimate, however, is only significant on the 
10 percent level. The county estimate of the skill-specific estimate is significant on the one 
percent level, and marginally smaller than the corresponding estimate from the baseline model.   
 
All of the county estimates are less efficient than the corresponding estimates yielding from the 
baseline model, which seems reasonable. First, the county estimates are based on fewer 
observations, which in itself implies larger standard errors. In addition, it seams reasonable that 
there is a larger variation in local multiplier across counties compared to local labor markets, 
partially because counties on average are geographically larger than the local markets. In essence, 
the average variations within counties in factors that affect the magnitude of the multipliers are 
presumably larger across countries than local labor markets, which in turn imply greater variation 
in local multipliers. 
 
The relative small difference in point estimates between the county and baseline estimates 
suggests that the estimates of the multipliers are quite insensitive with respect to how local labor 
markets are classified and defined. In turn, this advocates robustness of the baseline estimates, and 
underpins the notion of presence of empirically significant employment multipliers in Norway 
within the given time period.  
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7.3 Estimates from models including Oslo and Stockholm  
As argued in chapter 4, the instrumental variable strategy is best suited when there are many small 
local labor markets that by themselves have little impact on nation wide trends in labor demand in 
the tradable sector. Due to its relative size, it seemed impossible to find nation wide trends in 
employment in the traded sector that did not reflect local employment trends in Oslo, and Oslo 
was hence excluded from the baseline model. Moretti and Thulin (2013) found it necessary to 
exclude Stockholm from their baseline model for the same reason. Table 9 provides estimates of 
multipliers yielding from models where Oslo and Stockholm are included. I have undertaken 
regressions using both the baseline model definition and counties as the basis for local labor 
markets. The Swedish estimates8 are taken from Moretti and Thulin (ibid).  
 
 
 
All of the estimates reported in the table are both considerably larger and less efficient than the 
corresponding estimates from the models that excluded Oslo and Stockholm. For instance, the 
local labor market IV estimate of the general multiplier for Norway jumps from 0,75 to 2,76, an 
increase of roughly 270 percent. The corresponding Swedish estimate increases from 0,5 to 3,85. 
The increase in the skill-specific estimates is even more profound. These estimates are roughly six 
and seven times larger when Oslo and Stockholm are included, respectively. The Norwegian 
estimates based on counties as local labor markets are not reliable. Following the rule of thumb !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!8!These estimates are reported in the appendix.!
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postulated by Stock and Yogo, the absolute value of the t-statistic corresponding to the first stage 
regression should be larger than 3,16, which is not he case (Hill et al., 2012, pp. 414–415). In total,   
the absolute magnitude of the estimates in general, and the relative difference in the estimates in 
particular, suggests that the estimates from the models that include Oslo and Stockholm are 
upward biased due to reversed causality. The validity of the estimates reported in table 9 are in 
other words highly questionable.  
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8 Conclusions  !
The national economy can be divided into a number of local economies. These consist of 
industries with firms that produce goods and services that are either tradable or non-tradable on 
the national or international market. Employment levels in the local traded and non-traded sector 
are interconnected through the employment multiplier. Changes in employment in the local traded 
sector affects local demand for non-tradable goods and services which, in turn, affect employment 
in the local non-traded sector. The magnitude of the employment multiplier depends on a number 
of factors, including consumers relative preferences for non-tradable goods, the degree of labor 
intensity in non-traded industries, the type of jobs initially created or lost in the local traded 
sector, worker mobility and local housing supply. Policies and labor market institutions affect 
these factors, and hence also the size of the multiplier.  
 
In this paper I estimate the average long run employment multipliers for local economies in 
Norway. The time period of interest reaches from 1996 to 2010. I then compare the estimates with 
corresponding estimates for Sweden and the United States obtained by Moretti and Thulin (2013). 
Closely following their methodological approach, I estimate both a general and a skill-specific 
multiplier. The former based on changes in employment in the traded sector as a whole, the latter 
based on changes in employment in the traded sector among workers with tertiary education. The 
estimates of the general and skill-specific multipliers are expected to differ, primarily due to 
average wage differences between the respective groups of workers.  
 
Comparing estimates between Norway, Sweden and the United States is interesting because the 
countries differ with respect to factors that affect the size of the employment multiplier. For 
instance, relatively compact income distributions, generous welfare systems, strict employment 
protection laws, strong labor unions and lower geographical mobility characterize the two 
Scandinavian countries. Although the differences across these dimensions are smaller between the 
Scandinavian countries, the two countries have undergone different degrees of urbanization and 
developments in house ownership rates during the latter decades. It therefor seems reasonable to 
expect the estimates of the multipliers to differ across all of the respective countries. 
 
I find empirical evidence of sizable and statistical significant long run employment multipliers for 
Norway within the time period of interest. Results from the baseline model suggest that an 
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additional job in the local traded sector generates 0,75 jobs in the local non-traded sector on 
average in the long run. The estimate for the skill-specific multiplier is significantly larger. An 
additional job in the traded sector that requires tertiary education is estimated to generate 
approximately 2,5 jobs in the local non-traded sector in the long run. Both estimates are 
significant on the one percent level. Separate regressions were undertaken to check the sensitivity 
of the estimates with respect to how local labor markets are defined. The estimates from the 
alternative specification are similar to those yielding from the baseline model, which suggests that 
the baseline estimates are robust and underpins the presence of significant employment multiplier 
effects within the given time period.  
 
The estimated general multiplier for Norway is somewhat larger than the corresponding estimate 
for Sweden, while the estimated skill-specific multiplier is smaller. Among the respective 
countries, the largest general multiplier is found in the United States, while the largest skill-
specific multiplier is found in Sweden. The skill-specific multipliers are quite similar in 
magnitude across the respective countries. An interesting finding is therefore that the relative 
difference between the skill-specific and general multiplier within each country is greater in the 
two Scandinavian countries than in the United States. This suggests that the required skill level 
corresponding to the initial jobs generated in the traded sector is of greater importance for the 
multipliers magnitude in Norway and Sweden than in the United States. This can seem somewhat 
counterintuitive if one only considers the average wage difference between skilled and unskilled 
workers in the respective countries. However, country differences with respect to the relative 
mobility of skilled and unskilled workers, labor market policies, consumer preferences and 
features in the housing market may explain the empirical results. Further research on local 
employment multipliers is needed to identify the relative importance of these factors.  
 
It is in the interest of both the national and local governments in Norway to limit unemployment 
and promote economic growth in local economies. The estimates of the long run employment 
multiplier obtained for Norway should therefore be of interest to policymakers who seek to 
increase aggregate employment in local economics, in particular in areas characterized by 
relatively high unemployment. Taking measures to reduce local unemployment generally require 
substantial use of financial resources. The estimates of the multipliers can help policymakers to 
choose measures that are likely to be cost effective and have the greatest effect. In this respect, the 
significant difference between the general and specific employment multiplier arguably suggests 
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that Norwegian policymakers should aim at creating jobs in the local traded sector that requires 
high levels of human capital. 
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Appendix 2 
The following sections present a mathematical version of the simple theoretical framework 
presented in chapter two. The main point of the model is to highlight how offsetting equilibrium 
effects affect the equilibrium allocation of workers following an increase in labor demand. The 
framework is based on Moretti (2011) and Moretti & Thulin (2013). The long run spatial 
equilibrium model is presented in subsection A2.1. In subsection A2.2 I use the model to analyze 
the consequence of an increase in local labor demand on local wages, housing prices and the 
allocation of workers between local economies.  
 
A2.1 Spatial equilibrium with heterogeneous labor 
 
For the sake of the argument, assume that the national economy consists of two competitive local 
economies, a and b. Within each local economy, firms produce a single tradable and homogenous 
good that is assumed sold on the international market. Hence its price is the same everywhere and 
set equal to one. Workers are either skilled or unskilled and differ in terms of productivity. For 
simplicity, I assume that workers with different levels of skill work in different firms. In other 
words, I assume away the possibility of imperfect substitution of labor. The latter assumption is 
not crucial with respect to the main conclusions derived from the model. Assumptions imposed on 
the production function of firms imply that the zero-profit condition holds. As a consequence, 
firms are indifferent between utilizing skilled and unskilled labor in the production process.  
 
Workers 
All workers provide one unit of labor, consume one unit of housing and settle in the local 
economy that maximizes their utility. Their indirect utility increases with local wages net of 
housing cost (real wages), amenities and they have idiosyncratic preferences for location. Skilled 
and unskilled workers have access to the same local amenities, but need not value these amenities 
equally. Idiosyncratic preferences for location capture the degree of taste or emotional attachment 
to a given local economy. Mathematically, the indirect utility function of worker i at time t can be 
modeled as  
 
  
 
Vlict = wlct − rct + Alc + elic         ,    l = S,U      i = 1,N       t = 1,T                              (1)
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Where l denotes the worker´s level of skill, S and U denotes skilled and unskilled respectively,  (w 
– r) is log wages net of housing costs in local labor market c, A is amenities which are assumed 
constant over time, and the random error term e represents the worker´s idiosyncratic preferences 
for local labor market c. A larger e implies that workers are more emotionally attached to a given 
local labor market, and these individual tastes for location can vary by skill group. The latter 
assumption is important because within this model, idiosyncratic preferences for location 
implicitly measure the degree of mobility. Hence mobility can differ between unskilled and 
skilled workers. For example, assume that worker i´s relative preferences for local economy a 
over b is  
 
 
 
The parameter in equation (2) then captures the degree of mobility, which can vary by skill group. 
Individual tastes for location is important for the respective group of workers if the parameter is 
large. In such a case, workers are less willing to relocate to arbitrage away differences in real 
wages and amenities between local economies. Within this framework, the degree of worker 
mobility exclusively determines the elasticity of local labor supply. If workers have strong tastes 
for location, they are relatively emotionally attached to a given local economy and therefore less 
mobile. In such a case the elasticity of local labor supply is small. In the opposite case, where 
workers are less emotionally attached to a local economy, workers are more mobile and hence the 
elasticity is larger. Assuming that workers have some degree of taste for location implies that 
local labor supply increases with local wages. Hence the theory suggests that a given worker 
strictly prefers local economy a to local economy b if  
 
 
 
In equilibrium, the marginal worker must be indifferent between the two labor markets, which 
implies the following equilibrium condition 
 
 
 
Firms 
elia − elib ∼U −βl ,βl[ ]                                                                                               (2)
wlat − rat + Ala + elia > wlbt − rbt + Alb + elib                                                            (3)
wlbt = wlat + rbt − rat( )+ Ala − Alb( )+ βS Nlbt − NlatN
⎛
⎝⎜
⎞
⎠⎟ ,     N = NSa + NSb + NUa + NUb           (4)
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In the long run, firms are assumed to settle in the local economy that maximizes their profits. A 
producer of a tradable good can therefore relocate from one local economy to another if for 
example local wages or rents become too high.  Standard long-run assumptions are made with 
respect to their production functions, which is assumed to be Cobb-Douglas; labor and capital are 
used as inputs in the production process and the law of diminishing marginal returns is assumed to 
hold. A firm´s production function can thus be formulated mathematically as 
 
 
 
Where X is a local labor market and skill-specific productivity shifter, and K and N is the log of 
capital and number of workers respectively. For simplicity, I assume that capital inputs are sold 
on the international market, so the price on capital inputs are considered fixed from firms point of 
view. Labor is assumed to be perfectly mobile within local economies. The latter assumption 
implies that local wages are equalized with the value of the marginal product of labor within local 
economies. In essence, local wages reflect local workers productivity. Mathematically, 
 
 
 
The housing market  
Since workers are assumed to consume one unit of housing, the inverse of local demand for 
housing is just a rearrangement of the equilibrium condition formulated in equation (3): 
 
 
 
Assume that the elasticity of local housing supply is determined exogenously by local land law 
regulations and geographical conditions. The elasticity of housing supply will therefore be smaller 
in local economies where these factors make it more difficult to produce new housing units. If 
local housing supply is neither perfectly inelastic nor perfectly elastic, local housing supply can be 
modeled as 
 
 
 
ln ylct = Xlct + hNlct + 1− h( )Klc    ,    0 < h <1                                                       (5)
wlct = Xlct − (1− h)Nlct + (1− h)Klc + lnh                                                             (6)
rb = wSb −wSa( )+ ra + ASb − ASa( )− βS NSb − NSaN
⎛
⎝⎜
⎞
⎠⎟                                           (7)
rc = z + ρcNc                 , 0 < ρc  < ∞                                                                      (8)
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 Where characterizes the elasticity of local housing supply in local economy c. A larger  
implies that the elasticity of housing supply is smaller.    
 
Equilibrium  
Equilibrium in the labor market is found by equating  (4) and (6), while equilibrium in the housing 
market is found by equating (7) and (8): 
 
 
 
 
A2.2 The effects of an increase in local labor demand    
 
Consider a case where local demand for skilled workers increase. Specifically, assume that there 
are two periods and that the productivity of skilled workers increases in local economy b in the 
second period. The productivity of all other workers remains constant. Mathematically, the 
productivity increase can be modeled as an increase in the local labor market and skill specific 
productivity shifter:  
 
 
 
Due to the increase in productivity, firms in local economy b increase their demand for skilled 
labor and local wages of skilled workers rise. Since the wage of skilled workers is higher in local 
economy b than a, some skilled workers choose to migrate in the second period. Taking 
differences between the equilibrium solutions for the second and first period yields:  
 
ρc ρc
NSck* = ΓN N ρa + ρb( ) XSck − XSdk + XUdk − XUck + AS − AU( )+ 2βU XSck − XSdk + AS( )⎡⎣ ⎤⎦  ,       c = a , b   d = a , b   c ≠ d            
NUck* = ΓN N ρa + ρb( ) XUck − XUdk + XSdk − XSck + AU − AS( )+ 2βS XUck − XUdk + AU( )⎡⎣ ⎤⎦                                                             
rck* = z + ρc NUck* + NSck*( )                                                                                                                                                               
Γ := 12h N ρa + ρb( ) βU + βS( )+ 2βUβS⎡⎣ ⎤⎦
XSb2 = XSb1 +  Δ ,       Δ > 0                                                                                    (9) 
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A couple of things are worth noticing in equation (10) – (14). First, in-migration of skilled 
workers to local economy b is increasing in the elasticity of local labor supply of unskilled and 
skilled workers. These elasticity´s are high when the respective groups of workers have weaker 
preferences for location and hence are more mobile (small !). Second, the initial migration of 
skilled workers from local economy a to b increases demand for housing in local economy b and 
decreases demand for housing in local economy a. In effect, housing prices increases in the 
former economy and decreases in the latter. Since the nominal wages of unskilled workers in 
unaffected, the development in housing prices imply that wages net of housing costs are higher for 
unskilled workers in local economy a. As a consequence, some unskilled workers choose to out-
migrate from local economy b.  Thus, the increase in demand for skilled labor causes a “brain-
gain” in economy b and a “brain-drain” in economy a.  
Third, in-migration of skilled workers is higher when the elasticity of local housing supply in 
local economy b is high (small !), or, when the supply of housing is less constrained. In such a 
case, housing prices will not rise as much in response to in-migration, real wages of skilled 
workers will be higher and a greater amount of skilled workers will choose to migrate. Finally, 
unskilled workers who remain in local economy b experience a decline in real wages, while all 
other workers experience an increase in real wages. The increase in real wages in local economy a 
is caused by a decline in housing costs in the local economy.      
 
NSb2* − NSb1* =
N N ρa + ρb( )+ 2βU⎡⎣ ⎤⎦
2h N ρa + ρb( ) βU + βS( )+ 2βUβS⎡⎣ ⎤⎦
Δ > 0                                                         (10)
NUb2* − NUb1* = −
N 2 ρa + ρb( )
h N ρa + ρb( ) βU + βS( )+ 2βUβS⎡⎣ ⎤⎦
Δ < 0                                                       (11)
rb2* − rb1* =
NβUρb
h N ρa + ρb( ) βU + βS( )+ 2βUβS⎡⎣ ⎤⎦
Δ > 0                                                                 (12)
wSb2* −wSb1*( )− rb2* − rb1*( ) = NβS ρa + ρb( )+ ρaNβU + 2βUβSh N ρa + ρb( ) βU + βS( )+ 2βUβS⎡⎣ ⎤⎦
Δ > 0                                       (13) 
wUb2* −wUb1*( )− rb2* − rb1*( ) = − βUNρbh N ρa + ρb( ) βU + βS( )+ 2βUβS⎡⎣ ⎤⎦
Δ < 0                                    (14)
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It can be shown that the in-migration of skilled workers to local economy b is greater than the out-
migration of unskilled workers, which means that aggregate employment in the local economy 
increases. Although the ultimate effect on local employment following the increase in local labor 
demand is positive, it is important to notice that the effect is somewhat dampened by offsetting 
equilibrium effects. Within the framework presented, the offsetting equilibrium effects are 
increased production costs due to an increase in local wages, and a partial decline in real wages of 
skilled workers du to increased housing prices. The magnitude of these offsetting effects depends 
crucially on labor mobility and the elasticity of local housing supply.  
 
